Three new lanthanide-organic frameworks {[Ln(L)(OClO 3 )(H 2 O)]·0.5H 2 O} n [Ln = Sm (1), Eu (2), Er (3)] have been prepared by hydrothermal reactions of the corresponding lanthanide oxide (Ln 2 O 3 ), silver perchlorate (AgClO 4 ) and 5-(imidazol-1-ylmethyl)isophthalic acid. The complexes have been characterized by single-crystal and powder X-ray diffraction, IR spectroscopy, and elemental analyses. In 1-3, the metal centers are eight-coordinated to show polyhedral coordination geometries with an LnO 8 donor set. The imidazolyl groups are free of coordination, and the perchlorate and carboxylate groups bridge the Ln 3+ cations leading to the formation of wave-like layer structures containing metal-chains. The fluorescence properties of complex 2 were investigated.
Introduction
In the past decades, supramolecular coordination chemistry has been increasingly focused on, which is justified due to the fascinating architectures and many potential applications [1 -3] . Consequently, a great number of metal-organic frameworks (MOFs) with various structural features and interesting functional properties have been prepared and discussed in some comprehensive reviews [4 -6] . Recently, lanthanideorganic supramolecular architectures have attracted increasing attention because of their unusual optical and electronic properties [7 -9] . Compared with the fruitful production of transition metal-containing coordination polymers, the design and assembly of lanthanideorganic frameworks (LOFs) has remained less developed.
Coordination polymers based on carboxylatecontaining ligands have been extensively studied, since carboxylate groups can exhibit variable coordination modes which can enrich the variation of the resulting structures beneficial to the achievement of diverse properties of a vast domain of potentially multifunctional materials [10 -12] . It is known that lanthanide ions generally show higher affinity to oxygen atoms than to nitrogen atoms. Therefore, for the formation of LOFs O-donor ligands seem to be preferable over other types such as mixed N-and O-donor ligand. Although Ndonor coordination groups are poor donors to lanthanides, they are more inclined to transition metals such as silver to form a linear N-Ag-N coordination geometry. Thus, synthetic strategies can be attempted to pursue new heterometallic coordination in crystal engineering. In this paper, V-shaped imidazolyl-containing isophthalic acid (H 2 L) was used to bridge the lanthanide ions and to form inorganicorganic hybrid frameworks. As a mixed N-and Odonor ligand, H 2 L can be used for heterometallic systems, namely transition and lanthanide metals. Given the subtlety of the assembly process, the resulting complexes may be expected to contain only transition or only lanthanide metals, or both of them. Flexible imidazolylmethyl groups can enrich the coordination variety due to their free axial rotation [13 -15] one half of a non-coordinated water molecule in the asymmetric unit of 3. As shown in Fig. 1a 
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77.58 (7) a Symmetry transformations used to generate equivalent atoms for 1: bridge can be treated as a 4-connector node. Then, the structure of 3 can be simplified as a 2-nodal (4,6)- (Fig. 1f) .
PXRD and IR spectroscopy
The phase purity of 1-3 could be proven by powder X-ray diffraction (PXRD). As shown in Fig. 2 , each PXRD pattern of the as-synthesized sample is consistent with the simulated one.
The deprotonation of H 2 L to generate L 2− anions in 1-3 was confirmed by IR spectral data (see Experimental Section) since no characteristic vibration bands for carboxylic groups in the range of 1680 -1760 cm −1 can be observed. For 1-3, broad bands at 3400 cm −1 correspond to the vibrations of solvate water; bands at 1550 cm −1 are assigned to C-H stretches of benzene rings at L 2− anions.
Luminescence properties
Due to the outstanding luminescence properties of Eu(III), the photoluminescence of complex 2 was investigated in the solid state at room temperature. The emission spectrum is shown in Fig. 3 . As an Eu(III) compound, complex 2 should exhibit five characteristic transitions of 5 D 0 → 7 F J (J = 0 -4), but in most cases, the 5 D 0 → 7 F 0 transition is too weak to be observed [17, 18] . The emission spectrum of 2 upon ex- Fig. 2 (color online) . The PXRD patterns of complexes 1-3. Fig. 3 . The solid-state emission spectrum of 3 at room temperature.
citation at 391 nm shows four characteristic transitions of 5 D 0 → 7 F J (J = 1 -4) at 591, 618, 650, and 704 nm. The most intense is the 5 D 0 → 7 F 2 transition, which can be attributed to the magnetic dipole transition [19, 20] . The result suggests that the ligand-to-metal energy transfer may be efficient under the experimental conditions [21, 22] . (3)] have been prepared by hydrothermal reactions of the corresponding lanthanide oxide (Ln 2 O 3 ), silver perchlorate (AgClO 4 ) and 5-(imidazol-1-ylmethyl)isophthalic acid. Although not present in the complexes, silver ions have been proven to play a role in the formation of these 2D lanthanide-organic frameworks. Luminescence measurement revealed that complex 2 exhibits the characteristic emission bands of Eu(III) complexes, the strongest emission being due to the 5 D 0 → 7 F 2 transition at 618 nm.
Experimental Section
All commercially available chemicals were of reagent grade and used as received without further purification. The neutral H 2 L ligand precursor was synthesized via the experimental procedure reported in the literature [13] . Elemental analyses of C, H, and N were taken on a Perkin-Elmer 240C elemental analyzer. Infrared spectra (IR) were recorded on a Bruker Vector22 FT-IR spectrophotometer using KBr pellets. Powder X-ray diffraction (PXRD) patterns were measured on a Shimadzu XRD-6000 X-ray diffractometer with CuK α (λ = 1.5418Å) radiation at room temperature. The luminescence spectrum for the powdered solid sample of 2 was measured on an Aminco Bowman Series 2 spectrofluorometer with a xenon arc lamp as the light source.
Preparation of {[Ln(L)(OClO 3 )(H 2 O)]·0.5H 2 O} n [Ln = Sm (1), Eu (2), Er (3)]
The reaction mixture of 0. 
X-Ray structure determinations
The crystallographic data for complexes 1-3 were collected with a Rigaku Rapid II imaging plate area detector with MoK α radiation (λ = 0.71073Å) using a MicroMax-007HF microfocus rotating anode X-ray generator and VariMax-Mo optics at 200 K. The structures were solved by Direct Methods with SIR92 [23] and expanded using Fourier techniques [24] . All hydrogen atoms at C atoms were generated geometrically, while the hydrogen atoms at the water molecules could be found in reasonable positions in the difference Fourier maps (except those of the water of 2 which could not be located) and thus were excluded in the refinement (SHELXL-97 [25] ). Some O-H distances were restrained via DFIX instructions. The details of crystal parameters, data collection, and refinements are summarized in Table 1 , and selected bond lengths and angles are listed in Table 2 .
CCDC 945201-945203 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
